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(54) Title: MOVING SORBENT FILTHS DEVICE 



(57) Abstract 

There is provided a novel air sorbent 
filter device for use in a heating, ventila- 
tion or air conditioning systems or the like 
where the filter devices shows little or no 
pressure drop over its usefbl life. The in- 
vention air filter device comprises a hous- 
ing having an air delivery fan. preferably 
a fan having an axial air inlet and a ra- 
dial air outlet An axially rotating fan and 
filter unit is located between the air inlet 
and air outlet The filter unit is comprised 
of at least one filter element with flow 
through air channels. These flow channels 
allow air to pass unimpeded in an air chan- 
nel formed between the adjacent front and 
back faces. Preferably, multiple filter ele- 
ments are spaced in the radial direction and 
are parallel with the axis of rotation. The 
fan and filter units are also provided with 
air moving means, which can be air mov- 
ing elements and/or air filter elements. The 
air moving means establish the airflow with 
a general airflow direction at a given pres- 
sure head and vohimetric fiowrate. With 
the preferred centrifugal type fan the air 
is drawn in axially with the fan and filter 
unit axis of rotation and discharged radi- 
ally outward, the air moving elements and/or 
the unimpeded passage of air between the air 
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ass 

St 

^:>\ s^^., bi§ oi^ a'. §ei. oi^ 

B a^ss Qis^ §E1 srxL.^^ 01^ mi^m ai^eie^ g^iia oi§^ §ei §xi 

on S;*K 210ICI-. 

xiL ^mi 52:^1 aim db ^ehm ^ss ^El?^ a 

^^^^(Pass through type) lEi^ OHifl^ m^21 3^ ^"Bm 1E1 4=5 3 H 

Taie^Eisia. org^ saf iei^ mm loi, or 7:115, 56o,835h(:?§ ^ist^f^ sisui qi^i!), 

?;ir4,md583: 7313, 898, G662:(5:?IS m^X[9\ MaiOIEOil ^SoU1 ^§£l^ OHfflDOil 7HAIS 
Hl£h «7I.:hSS LH?I §E1 DHxIl^^^^l ^T^l^hl^l ^^B HI^^EISiClK OjEltf gEi^ gEHSJ Eh^ 

5 Il§4..§Ei2K^0| ?^gShO|A1 AlZKHI um S^^Efe ^4^2! SE1 

^ m:f\ mum mt\ m.^Bzm^m ^i^h son, eisi enscoR si 

3,402,88lH)5J S7| a! ^•'^J 15 MaiOlE AlOIOiL «H7| ?«(DR X||4, 450, 7565:) ^HMI 3 
S!(DR 7;il3.126,2632)^S°j 21^ LHDil tl2! U±Bi ^S:?I(DR Till 

4.308,Q4i)ah a-g BBh# oi§^' mm mE\ nietEisiCK ^y\m ^m\9\j\ ?i 

M mn^ aoii §:^»Eib:oiEit^ sekmisch. or fli3.402,88is: as ;^ii4, 450, 7552: )s Ai^gis 
mtm mim^ ^^m es&i-:'! ^loii Jm^£L^ I'Ei ohxipi- s^^^»ck di 

^ 7;il3.4G2;881sQi!Ai, E'E1 aHxHI(100)S ^ #M(98) A^OIOil i^EIH gl^i:?^ ^Ei OHaiS ^tl^h 

s as mmy\ m agaci-. 0121^ §Ei mnm g^i^^s Aii^as aoi §s:&k:k oiat.^ a-ii 

OlfJl 4^ 2iEK. OR mm XII4,450,756l}1IA'i lEiS THITIEIIl Ail^EIDi MEIOIQ^ tTQ. 

^Ei7i- s^^eijI MEi7;i arscFe, mEm :7eAis sr^ ^»^^^ eh^iiiigAi SE^aoiLf 

6 :?ia ^omiM 0\^M ai ££3 ^A^th SxlOil lf4^J;il ^ES ^4 §Eig M^m^ aOI AH^lEISiClK 
OR 7ai4:292,055s(H|A1, tl^A^ Oig^j-^ i3 SS L» tl3 53 XlUS 7^:^^ g 
5hM ^St^^i 0|^^t|:'°^^^3^ a■^ 5^*1 «^SM ES Q5 ^miiU^ 7fSEIAI ST^ AHgSJ S 

3i!E|?iU tfSEISiQ. '^EIH ' 53^ ^x-il7h X\U^m ^^a. UE\9h M2.Em^ 

ES n^M^ gJAF^I- SEh^^ gJXf^h S^Xil^ ^t^MS Ahguj-O) 3:SFSsilM 

la^hfe umjim y^'^m mseis isi-M^^ihss or mm 

5.514;1972S ^012! ^± 1E|-S«M3 ^^£1 MBIIOlEg 5|3 uHM #(paddle whee 

l)e mitlD. 01 S7:IS ^e^lHS OI^AI?!^ aoi OfUEl- g7l gth S^x|2J S-sr^i 

Q. 

Ti^n ^LHS S:Xi2J gEi E~ DIljAI- ^EiQllAi, S'EI DHl S-^^^^ eiti" ST^ S::'fS Sy\ 

S ^ol 3^A13tA1 ^t^E^ SrS SA1g(foggin9)m S^^tlD. X^S7:^S ES M(furnace)g gEIOilAi, 

m\ ^ftHI iil7:f-5hS ^71 hS LH°] (OliaCH. LHBJ) AlgQil £]Ah ^E1 il/ES 

^E\m s^^h7i ?i^^ 3^7h sioi sch olEi*^ 1E1S 2.^^ 

OH^ 7HirEI01 2ffl, ^'El ES ^Al^ lEt7h ^^^:2M ^^^^jOi ^El^j °,^2[ ^^[^ §71- 

g wAioE^ '^'^m A\^m ^ siCK ^^51 xi-ir es 7^g§ tr^^ a' ^71 ^ti- ai^^2j ^ 

AF0I2] £F?ft^ ?|7:|(H1 ^Eig ^1*^ 712J 377h SiOi OlEiti" ^Ei2J 

SXIIgg gE17f 571 gj^ ^^Oil 5x^011 ?|x|3W ST^S ^EIS g§ 2501 ^0|;&|A| SrthS ^ 
OIQ. DEILK lEi7rS7l gi^ ES □ 5x-|0i| ?ia*H:i-3(Sia' S20| gOlt^), AHMS S7|g ^It.^ 
S7I S^CB)^ g7lg ^lt.»- 571 gj:?(g)01l QS 1E17F AhgEIAl §E1S ^SIEIS 

571 ES ffl^SIS 571 S ul-LE!- gEIHeHI S^g gEIH^I-AIS S^CI-. OjEi^j- ^a^^oi 

AHSS a^OilAi, OR All 5,683. 4785: S Hg^i gJAI- 1E1 S/ES gEig 21^1 ^'321 
571 ^gg RnM9\^ ^S7| SEi ZSijjfll LHQil ^IxlAIE^IAI aig ISfofe A|^?[& 57121- AHSS 5 

71 a^7h gEm Eis ag Aii°itia. 

£!§ SOODE Etl- gEt7|-.A|j5&Q. mm S^W ^IW097/446243[[^^A^S H^^^^M ^]Oil 

Al feSJS bFEh aOl' sEI OHaiS SO geilOjE^ 2I30II A1I5&EK 01 mm 57171- m^ a! g 

E1I0IH2I AI^PS^Ei a gaiOIE^l TaSf XI^^S ^^ISj-E^ gi gEllOlE LHCHI DlgAF g 
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Ei ^4: §Eig ^l?t|A|?|^ 5S ?3l2!^^d. E'EI XHS^ S4 lEI DlgX^ gEI ^ Si 

QK OlizSi^ ^§5?^^ :'HA1E|73 Sr^^Q. QfE 5!§ OR 7;il5.3?0,72l2(?!! MSI 

0|E°J ai5.34U5652:(^^S ^E1 MS^ ^ Mm\B LHHi B14,889,5432 




Ajv^gjOiiAi, u\m 31 stj^fe eh^g a-^ 

a§ ^'BL Sll^ SO^ 2^9 4^ S ^§ ^H^S lIl^^ll0|:e^ 

OlEiSI liH^M SiOlAI^, DlliXe 5^#£IQ^£|-SE Al^glOl S7| §2!^ 4^ 

§ES ^riiAI^ITvl 3r^a^: MS^PI Ahg£l^ §efj2J ^E1 DH^ i>^^ 

OilAI ^^^tJCh UBILK Oiaitl-^EI DHxIPKOH^ 21^ S^FSOjEra. S^!" lEiOIQ. 

s£t^. §Ei°i A^g gejw 4^ as ss^i i^s^ ^oiLra Sr^^ 5§ Msth:?i ?itH 

mtim ^mt\^ ^oi ;^i|o^EisiCK oiEiti- ^tis e^s^j lEis °i 

1511 HVAc Air^^Ms s^^^^eJm•• 4^ as s^^i sxtiss fli:>t£i2ixis}', ^^1 ^ 

a ^:?ts i!E^ll^^[Il^2J gEi ssoii ^sfewi stfs sck oi^»-siog^^ j^^^j^j^ ^ui^ej ^§t^ § 
y\±mm Si'stm $m\ hvac Ai^ei°i.gEi2j 4=goi of^ei ^xiee, ms :7l^^ sei-sf 

a ^^s^ lEi. sxi:?!- gsewi^ Afg soil s^i-i^K a~ yy^ s^ig w\ s^i ^ti- 

SxlOll AhgE17l ^4 §Ei §7:1011 ^OIQ. B ^"3^ ^Ei 

^^t>f2j m^m oi^ ti^^m ^titJ-cK ^ 

2i^3 ^Ei mm^^ S7\ a^a^ msti- si m^^m ^'^o. iei s^is:^ 
tmm ^oiE enj-?^ §Ef :a:iw itm^Li oiy*!- xHas °lst^ ^' ^3 Af 
oioii s:?! xHy LH^ i,^H aoi xiy 4= m\ ^ ^/e^ lom ^oie ^^moi 01 
^aoi si^ cHtm son t^si 4^ sia. eistt iei a^i^^i a qb § 

El a^WI SiEf. Q^^EI Hrt:^ uj-S ORtlH StSulCh SI m 

El Sb=lOilfe 5?I Ot^ 2i± ^'/SE^ ^171 ^E1 1 4^ ^^'l 01^ 4^901 HISSQ. 571 01 

S:?l:0|^. 4t^& i§SI gf^ 4^^ a ai^ SiHHIAl S&^°| gtJ^S i^^ ssss s§ 

t!i-K SSS* atOil'Ate, S! S! §E1 gOI SSEId o^S ^ 

aoiycKr 01^ r± s/ses ^ei 571 01^ r± s/e^ ^0 ai-oioiiai g- 
ti afe S7j iss s!str 571 01^ a^i^ s/a^ §ei s^s^ei orsek 

EIS & It .^AlOllOfl m^ .ilEiS) AFAIEOIQh 

B .iS2| jB2:^A^^^^ CCFS SE12i AWEOIQ. 

B S13;^AI01!(HI mm iEt2i AWEOIQI-. 

£3a^ ^AIMSJi&SEOI^^^^^ 
E3bS E3aS| BSSSI StBEOjClK 
Efe a g^Oii [[^g §71 .01^ Sasj. Si^BEOlLh 

a a»^Q|| ij^^ 01^ S7:|2| g^BEOlQ. 

E^ diiioil §71 X1171 as CH ^Ei mnm ^4^^^ nai^oia. 

E7^ (ffl2IHI 7l#a astf 1E1 MMOIEg S7I51 dIS CH MaiOIESI ^E2) HEH^OI 

E8S 01I20II 7l#i! §sh& 57121 HIS CH SE1 MaiOIEl WlFofe 57|2J HIS CH SE1 MEiiOjEHl 

B s^ei 571 di4 ^*i^ 571 gj7 a 571 B^m ty^^m ^tmii 57i7h 
a saan 4^ se^ sa^ q. mmM s^^oilf. 3eiu. 

21 ^SgOl ?!7cim ?,^^E|AI ^tl ^S7f 71151 4= SiQ. 571 a^2^ 571 MOIOll 

^OlE 2;H2J tlSsrfe 571 Q\m 4^EIS 5:*:^ 571 01^ ?11GI ^Ixlt^O. 571 01^ S7:|2J 571 DIB 

fi^SS 571 M¥31-S0|]3 W^"- tlS^l g^^S^VEl 21*^^^ ^»-Ah^KD|7iU tl^i^S 

HH§i!(01t?i[H. liH§) MaiOIEOICK mm^^ 571 0I§ R4: S/E^ EEi 571 

2f 571 s7 AwiiHiAj 57I2J SSI i3mi?iAi 571 s^oii Hgf Ai.^ s 571 aqi(Hi T^I^S m 

St^C^. 571 0|§ S4: E^ SEI fl^S 57|7^ 57! OlS R± S!/E^ §E1 a:iS ^tlSPKHI 7fS 
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szm ^'^m oh^g lhqii mmu. sy\ a^wi s^a Tasr mQ\z^ 
01^ as sjDiE *m°i sei a^ri stJS^Q. ssitf sei ad::(M)s 6^^* §eis3f ^^ 

SE13# Sl-aa, ^OiS SE1SS S^ig 0\m R±9y ^S slS^g [tl-EW 

tism. dig a^si- oFsr^wig. mti S7i oi^ 2! ^^i mm^ 

5 aig sniehs^^'i^ei sai s:7iHMoi oie a:i^g iei fi:iS(Hi S7i 
s 7YL'^\y\ m\ oi4^ej gEi R±m mm^a. mti £.:^7\- ai-^g im ^ixieioi ^'■^ish 
^ ^or ^^1 LH5^ oi§ a^ih ^oioiqk oim ^£ 

^ E^ei oiEiti-.^s^ aoi g^^ ^^s^ sy\^m ^^oitiu dim 

0I§ ^EKHl 21^11 HEItlll. 3 SoB ^71 §71 AiyCK Ifi 

mem §71 oig fi^(s)2j aoi ^iiss R±m ^mo\o\ gEin 

£i;q Sr^n x\Lm s7\ ^ss mgoh^ S7i iei aoi ^ siQ. c^s S7i 

R±7[ a^i Qfe ^IxlOII IS^QB, ^ SE1 ggt!" 4:S21 301 g?IS CCI-s^ 8E1 QNx-ll 

aoi cm ^goi ;aisaE^ 4= ^a. 

ot^jj. §E1 fi^Oll^. lE132h §>s^ gEISOl °IEK 4^^* §E13S l^'- 

0|§ fi^ EE^^EI tm Stffil- CHSeHl 3^^* gEISS S7\ OlS ^E1 M 

EMAi ^^^ee^ ^i-^ gEiss S7i ^sni- sgefoj ^^7[ lEi fi^g etH ^yss 
a ngroi gEi adbsj e^^s m2[t\o{ 7a°r°i iei y^HCairfoi 

eiati- fe^^* aE^s2^ SE13 akdidiai, ^§21 aoistr gtf£s iei R:^m ccek 

SEISi ^a^fe gEi <33 SAfEl S m $1>^ aAidl7F SiCK lEi Q.± SAiEl^ 

cHJiis ^^tr^g ^i>^ SAieiHj a^oii ii/££^ ti2! y^t^^s *s- saieib] gsoii mxi^D. 011?!! 

[H ^Ei R^7h gEI gEJ ^EHei 3^011 27:h S.ME\7[ ^^'V^^ i!B 2A1E|°J 

HH^Il ^ SiXiei-; SAiEIS IIS lltl^HS 2^:^ SA1E1°) ^gOil ^OIQ. Oi®=, 
gEI S:!;^ a°i tlS ^•t>P:2^ 34^^^ Sr^OW. §71^ SII^^ §J\ iHy LH^ ±§ 

ga a±S AlU S^^' 4^ 2iEK S§ xliyS CH^^I^ gEi ^'^m 321- °JS*Ko^W^ 

gEi3. ^ eJSt.^ gEi a^ 51-^^ 3 AfOIOil (4^^^ S ^h^^ la^MOil OlS AK3I 

oi^sa. ^'o^^^^. S7i xHai ^^^ofe 4^w^ si mwm §EiE5S 
s§ii2i^57i ^ss ^guE^ flisaa. chso^^ iscoti^cH e^ i^^) 

fflyg SEi QHfflii m S7\ iBaji- °xfl eih; oi#^ gE-isif 4^^* gEis^s 

M gEISBj mtf AWIMAI 111^1 4SiSei-E^ gEI H^rOflAI IS JEfe SAh 

gEi a:4ife CHx-llg i!3 SAiEIS^EI SAiEIIJW 3 4^(HIA1 ^0i£ O.Bcin. ?So|->ll^ ^ 

01£ Icm SS ^S-^; ^ SiXISl-. gEI ^4:^ S7I MHH 371 5! 3 ^"-gCHl 5h^£|LK 

<3B HAIEiai- aAlEI Ami2J 4:W^ 3 ^-^J OlElE.'' 7iE|^ [Hxil^ §71 7|^2J 4r§ ^^Oj 1E1 
gE^gg XILf §71 7|^.2J ±^ ^g2J OllUMI 0|g 7^^t^ EEi XBS 

ss> 4^^s gEiss s^ief^.oiEit? S7ihM¥2j gEisah gsjsi ejst^ ^tp^ g 

E1S Awi°j 7i^2j A8sS:^ssj ^^sAt^j ^7^ otsu ois ymt^u. 

lEi Rriife CH7H -S^'-^i i^ai mEi SAh AIAI 4^CH! H LH¥°] ^ 

4=X« StititK. gEIS [H:?H SAh ^^°J ^OlE ^V7h ^i^eh. W^OILL ^E|7fa 
?;-lIlEI0IM2|- ^1 ^^^e i^^^ g4^XII0|EK ffl:?H> I'EI g^^Xil gEI 1 4000m Vhr/mei 

S3 ^&IIA|0|(Frazrer) Hl-ir^>o|-7ilS 2000 LHAI leOOQnVhr/m^ □ dUf^^WI^ 6000 LHAI 

15000mVhr/m^. S5 ^EIlAIOi^Ilt^S ^^O. HEiLK ^^THI ^E] 9\\^7[ ^ SAiElSF ^"-EJ- HAi 
El ^1-21 7f^: ¥2^Sg Ufg-^**!- S?|2J ?l 0I2HS ^01 7h^oH2CK gEI gEi 9-IIH°l 

?2t«oi ymmi ^m. 7fs ^ai^oi xhs^ 7f§ tia ^em sa mnm ^s{oiia 

m^m ^Ei mm^ im Amm ^m^^rn^ ^^E^ni- oigAF i?4^7;ii^ 

SEK a^ DlgAI"^ ME|(HI12«. ME|?Eil& MEIOii^Ejje. MEIOHl. #Ej?&||0K MEIOmiE. 

mE\Lm mm s^mm, m^^u\ ^ ^mm si a ^tm^y m\ oihai- Bf^iaM oimoi-oi 
m^^\7iL[, Tim M\m\ m^m 4= siCK im, Hh°ia°j E4=xii2i umx[ e^ 

371 ^1-. :\^OiE 20% LHiiei^OI Hhi.^^tlI2 90% LH^I^I ^Oj 7^^- bUT^BfCK UI£JEi SAf^ 
CH?H §a fflg^l 40 Slf H{3M OI§hM ^S^Hl, 25 LHAI 15 ^If iHi!!^ oie^oj ^01 7^1^ H^IT^^I- 
Ch ^-4^331. aAF^.ll^Ah^ Sr(Tan9)ei OR X1I5. 332. 4265: CHI 7U\^ 90iE|^ ^ SiH 

E^ I S! S2|ej 3^ eHHIAl AIM E^ Cm ^EH^ ^ai^E|7iU S^l 4= SJCh. ^4= 

xils Etr ^s'^Msi -AiAi sB^, M o,|^, □^a7;^ u\eia2[ s^^i(oiiacH> 

Oil Ei3t.ta*rxiig)(Hi nsiQii^^s 4^ sia. oi 3?oil aiai aiM^ n ^ s^aiah 
trra a^^3(oii2!tH>: ssa hue, saj^s sig 4^ siO. S4^fli^ Et? (macH, ss 

^H, ?>E: S?fS| aiMSSF aS^^ SOMSJ Sll^ gOII) AIAI ?y^2J OHM^^ii LHOII 31 4^ 



21-4 



^2001-0079587 

2iii> Hh£]ci SE^ ST*, aei^ HteiD, ±:^m\ m^^m-m &s beis ^^gxne 3^*11 
^01 uhi-s|3k:i-.. 

S£t>, ?!StJ §§ 4^ MR HH§2h SS AIM 7« S Vg atli:7|2F &g mgg ^gEH^J § 

S:?! S§ ISfe ^St.^ E^ :?fe^ &9S ^HI^- 4 SiH ^^yS S£S qi^BiS! ^EH 4 SiD. 

^Ei DHi^ gEi ?myi t}^ E^ S9 &^(Hi ?iHi#M 4 mm £e^ eh^si iei 

g4:Bi mti mn aiM sioii: g^ai §ei dhsi s e^ ^ichi s£ cm y\^^mo\ ittm 4 s^ck oi 
at} :'ife#ms ch&eitj 3^ 5= ^^^^^ o,;^^ oj^^^ 

^4X11 1E1 oHa .7:173 a±ss :?H?H2j 1E1 DHai ww^ gEi ma a^i^^ e^ § 

El flHai°). sa LHDii ^ixii^^ 2iQ. Aixi s^ss a'oi m^m m e^ 7^asolAl°^ ^oh^jo 
^ aioi ti^ii [fli SE1 DHx-iJM ^Ei ^i-sj ^§ $i?^:icHi °xiAi?i:?i MS^ci xm 9.±mn\ 

Wtm B^ E^ *3(HI ^Ix|5f3, ^&5io^ ^Ei DH^^ Otil #01 Mg. 51 

§011 xixi fi:4^(}|i-^^»sD. 7;ra a±:7^ iei dhsh^j ssqii ^\tm^. ^^^2.^ m\ R±m 
s ^ois EE] mnpi §ei r^m m& oi§ e^ diheiai^ a>^WhE^ iei 

QHxflOII ^^^SCK. E2\ tia S§0| 1E1 DHaS I^f^^hOj A|X| S^MSf Oh^ SSfS m 1E1 OHiflSI 

oi-^3 ^*ej qis 7;i7vi.a:fc^ DHaoii ei^^i er^ Sich 

Eloii EA|£! Hm atJiv 01^ ?ii(i)2j gs*(6)2j b^s git/c?):^^ oi#eis 

gj^(2)i g7i 01^ m^' 4 SiEh ois a^(4)^ tia^ si m^m^ 

(11) 21- §151 ~ 12m i^^^Q. ^^^^9(12)^ ?1!(1)2J tl^ gft^nF CHE6I^ a(12)0|Q. 

2!^Si^Ei21 &3 ^»tPS g:?! 0I§ a^(4) .E^ ^OlE 3 ^»-^^a(12)0| 513^(6^ S 

Ah sti^h @3D11 2ig [IB ^f^"- a S^EIXiei-. ^71 0|§ R^(4m ^^Z^ 3A|§ 4 SICK 01I^CH> ^ 

(7)# ^l^:2S i^tf^S t]-Eh ^'mm'^OZm ^tit\^ SSOl 513^(6)31- 01© 01^55. 

E12I ^AiotiQiiAi, oie fi^(4)~ tis^H^^Ei bi-g a't? iitr^s asti-a. B£!DiiAis 4;h 
HI S7t ois fi±(4)7t siAiei" 27hb^^ :?^S5l-I2. ?>^s5h7ii^ ^oie 4:^11 oi^kdid. oiati- 
5:?i OIS a^t Aroi2i ^i-^oi ^± o.5cm2! ^^ □ S7I oi§ a^7i- A^el 4 siAl°^ a^is^^ii^ 
1.5cm z^^um, 0.5cm oj§^ ^^^°l §171 OIS m^' a 014*^1.01^01 silk eihj 4'ai 

(HiOllAt, §71 ois a^(4m 1E1 DH^II(3)7^ 73X1 ^4^(9)011 9\ti SAItl^ gEI R±m SEi.^ SSJtfQ. 
lEi aHlll(3)^ 7:1X1 fii iEllS(9)0| 71711^ Stf. 2^^^II2^ as ^011 2|tH SrS: aOll §E1 a 

^t.^ 4^ ;2i^ ^l^Sjo^ Sgtl- 27HH1 AIAI ^312(9)011 mi SAI^iq. 

^Ei R:fc^ S7|Hm{7)01l 4^'*]- iitJ^RS 10| S^l(5) Ei"^ SSttEf. 01 SOI g?l(5)^ 2!^ ^7! 

aqi aAiEi(i3)s^Ei cHtr saiei(14)iifai 3§t.K:i-. inoi im ^\tm ^i-^shi 

§71 21^(2) CHSf aAlE|(14)2F. i&§§|^ "3^^ Xiiaiehiil ^^5|-?ll^ §71 SAiEl 

(13)011 7isi.ejs*f Eh asit^ lEi £Lt:7i- m°g°ii ee^i ax-ii aoi s?i(5)m 7fsgEi e^s^i-ns 

1E1. R:i^:: §71 hM^J Sr^S^^gaOl S2I^H AILj-^ §7! OIS R^Oll °|^H liB^ICK gO| S^|(5) 
21 SSS|e! .«s(oiiacH. 75X 01^)011 SE1 DHI1I7I- 7;il§t|A| S.^^Q9[0!|?HCH, 111^(16)01 5^ 

fjcftgi. era gtjsi §7mm2j ^^oi ^nsfTiu iei dhxiic3)m inTrFew m2m 

01 ^EiHEIAI Sr^#V310ICK SA1EI(13, 14)2J Aft^a^o^ iJ=S(0il3CH, 1.3cm 01^) AIAI R^(9)^- § 
71 SS.2I BWS 2Jt^ OlElt^ sa-^ LHAj 'dm aOjCK E1Q1I EAI^! ^E1 §71 OIS RAiW 

2j SI ^(l8)#raEK15)S^E1 ^&(19)3)>A| 7eSE1 SStJ-EK 3E1Lh 1E1 ^4:^ ^(18)2J 

SE« acH .3 4i ail, EMoiAiEh ftsti ^^^21 sxi §7i2:Mni- mm^^ ^-um t^o. 

E2^ a-U^SOll CCfS 2.1(20)21 fl|2 ^A|01lg EAj^tK 01 ^A|0||0ilA1. §7| OIS ^^(24)^ O- 
Al 1E1 ;DHai.(23). S!, AIAI .ari:(29. 30. 31)^ ^igSEK ^El UHM^ AhSlI- &g ^»^R^ X\ 

73 fi:i:(29)M,^^D. 7:1X1 R±(2S)^ §EI aHx^l(23)21 SSQlj aH §E1 OHl^lH] ah}|| 
SD. SEi a4:2| SEI OHx-0(23)^ §71 OIS R4:(24)2| 2x11 301 g^l(25)m 7Sl£i ^StES. 

amrsig ssf.cio)H^ staa- ttH, ma §7i 2:ss gEi r±2\ ^ei DH^ll(S)2^2^ a^oi agacK 

iS-^ A|AIS(30)0Bfe: §71 7H^(2)7F ^§SLK A|AIS(31)S SIH^^El §7171- ^iitfRS 

SOIUAI Stffis HSIg 4^ 2iD. Xl73aK29)^ 73AI5r(30, 31) AlOIOll ^XISEK 
§71 OIS gEi a4:(24)2] SS21 4^^3S ^S^ioj ^j^i gh^ hk^po| g7iHM(7)e Xil§Ufe 

tia^3k:S^§}71l glSa. 3E1LK E22J ^AI0I|2J 4^^^^^ £121 ^ AIQIIOll A12I- ^01 m.^R 
S 5}/f!£M "^^m Sr^H. ^g'(15)S^E1 ^EK19)3)hA| ei-^EIOl aStL^Q. E20ilA| §71 OIS R± 

S!/E^ 1E1 fi^2i ^'■^^a^ gt/R^ 512! ^»*'^R5 °^^El°g R^^^ tmm^ 

( 1 2) 0111 M^SS^^^^S ( 1 1 )U\L[ , 

E3, E3a.S!- E3b^ ^ W^2\ §71 Oj^ HIOII AhSEI^ ^El R:i:2J M3 ^AIOIIM EAIttQ. ^Ei 
^(44)^ &W AlAj □^3(45) S ^h^ A|A| □^3(46)011 21^|| AIAIEI^ ^-^AS 1 
El 0Hm(43)g ^S&CK §E1 flHxll(43)^ ?S^|-71I^ i.^^ A|A| R± S£^ 5^21 t}^ E^ 

otao| gEi 0P!2| E^ B¥M 7^SA|s^ A|A| «HE(47)0il 2|^|| Et^ AIAI^CK EEi DHai2J 2| 
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(59)^. m tmiSSm aS^th. Oiat.^ 1E1 ^^(44)^ eiS 1E1 fi4:(44)2J aAlEj(51) 
^ BMmiSm ass ^^^^9(58)2h sis 1E1 R^(44)2| uF^^3(59) AhOIQil m 

m H2>^2j mm\^ m sy\ aa(55)oi ssa^ai. ^f^^3(59)s ^g,^ HAiEi(54) s! saiei 
(52) Moioil sssQ. Q\Eiti m tmm^ m^m as^^Q. Ol ^AIDIIHJ g 

ISCHt CHt!" □ ^1:4^ BS^fHlAI mtl)^ ojS §E1 Sii^ AIOI^J S^sq 1^ 

2J 3x1 99^^ 5 LH A| 25X. 10 LHAI 20X1 ^S^HIK 

27:F S7I :fltf(56)^ §|^^3(68)2^ 2?:^ ^^^§3(69) AH3IM ^SEI^LIL ^h^^3(68)& i!B 2AIEI 
(51)2^ 2A|E|(54) AfOIOfl ^S^H 27:ki^^^^3(69)S *B(54)nh 2n Se(52) AhOIOll SSEIQ. 

(56)5 lo^^^ s§i «sw 4^ an s:?! 2(57)oii sss gsg « 

OiUAl m S?IhM;(7)j1F fllt^g^^D. 

£3 S! £(^21 SFS liEt(4d)^ E40il EAI& Hfai- gOI uf^g LH^I S7I 0|g fl4:(61)M 7^ 

3(60)011 ^*ri 4^ aCf-; M7\ OIS R^(61)^ 2! MeilOlEQ. ejS lEi SAdEI 
^^•^ aAiE|(51. 52) AI-OISJ Z^^^ ^Ei R^(44)# ^^5^^ I'EI 0Hx-|j(43):7|- U\^X[^ E!"*! Oil ^7:^ 

a §ei mo\JM m.^^^ sy\±m ^^^(7)^^ fto^L^^ 

s:?r^s iHa(55)s ^s^tK atr. §Ei onawi^ im ^n^. S7\ see 
m ^Eissh ui-wA I'Eis mm tmm m^m^ ^soi xhs^ili 

£4^ E32J lEi7|- ^:?| S^(63) S^i #^(64)M :?hA|^ u^^g(62)()il AFgEI^ 2g EA|*CK 
S:?! -0I§ a:4r(61)^ tia^ES^Ei Ol^em Bi-AhS g(60) UHlOil IS 

a a MaioiEM^gE.CK s^s 5F^g(62){)ii g^Hcee) ^loii xiigEia. *s:?i § 

S¥E12j Bfg SE1 fi^(44)°l ^^^^31 7[^X\^^ SE|(40)g S2^SEs o^e, 

Q. E4(HIAI S7I Dig fiibej 2ltF^S lEi SI H ^El fi:i:71- EAIEIOI WEi ^' H 

^E1 Si±^ LH^Oil mmD\ S7\ OIS a^S St.f LHtIM ^\xm ^E ^D. 

E5^ ^ Ef^— ^ggsi l'E1(80)7h g7! S5(86)(H! Xm^ B ^AIWIM 
EAI^HIK Or^AIMl^l SS^ S^BJ 51^*1 3171 E^ E^tQI 1 4^ SiAISj- 34^ 99 

SjOl §35?^^ ^OIE 0.02* ^^HSWIS ^OiE O.Oean* OI^'-OIQK 01 ^A|(fl|2J Eg S5 
^ B9^(S7I [C|E^ 9S^f^ ^g WSDil EHEh □ B^^MM ^m)^ ^E1 fi^Sf 

2!S 1E1 fl^ AWISj ^M^^2| 5 LHAI 25%, %'±tm^ 10 LHXI 2D%g 

^Sm. gE1(80)S 7:HI^ HVAC AI>iS(HI MgEI^ ^Ix-i^^ 01^ $LI9J ^ff°g(85)°l 

g (84)011 ^^fSdh. g^(82)^ ^^q 4^^01IA1 OI^E^ ^71IS ^S&ljAI 

%po^ ^^(90)M t}^^^ ^xma. ^Ei(80)^ ^^7\mm nm ^'m^a. 

El S E201I EAia Um mL S7\ OlS 4901 ^Ei fi^l^Oll BJuH [III, ?^^U^>1I^ E^ 

oig mm mE\mm ss^pi ^Ioh Rrtoii ^^a e^ 

aS^Q. 3E1Lb ^H-F 01^''2J S7\ dig 4^901 ^Ei R±m 7f5 AI^AI °g2j & 

tll.^EI 2sO| man ^E1 a:l:5 4^ °1Q. Ojg R:!^ E^ 2! MaiOjE^F 

org "M^s m^m^ 5^ ^^^isi-tii^ oig 2.^:'= oig R4:°i s-^^^i ^oie 

25%, ^^eWfe^OlE 75X0ia. 

^^dm^ "^T^m/ m\ 01^ s-xioit mm.^^ w\ imm ^ ^^dl n ^^chi^ s^i oig r^ 

E^ §E1 S!2J tis^g p^SAlgQ. 0|E1£.K g^OlL ^7\ ^g21 ^^5J ^gmfRS ^ 

52 s^e a^iaiiriiHtm^^. s:'! 01^ a^i m^^^ nntici sEi r^«)s gfs 
siTii^ ^Ei.s aoi s:7|7^ .^ti5t^ as ^xioh^i ^i^h s7i oig 4=9°^ ^ a?i(i8)M imM 

^B §Ei Rit^ ^7mm2[ mmiL ^^m^ ^gitf si/e^ si-s ^^t,^^ sgs s:?i±aR 

S g&Sfe aS gftl^S al^ltKlK ^OIE 95%£J ^7mm^ ^7\ gEi fi^2J I'EI DHSIIS ^OlE 
PS SSISfOl lEISiaQb 

aSf^RS. WEi mm^. Z^mn^ ^aiOIT^KPrazier) S7I a?|01!A1 ^:7J01I HEin ^Wi 
ei E^ ¥S5j0 5 *Sltiae lEIt. 7\S ^^^gm. 14^^R5 ^^gSQII ^OlE 5X2J s:?! SgOl 
.§Ei DHiilM gaisra.- gfsSffl^ 10 LH7;i 75%. 10 LHXI 50X7^ ^Ei DHiOM m^mO. 

n 

EMOW ^It^,. ^ ^1 E^ a(web)°l ^7m CH^^ ^ShS°J 1979^ 71 2m. DlSgf 

^^(Federal Test Standard) 191A, 5450S(HI [LfEQ. 

±m E1M 3 iSfllOll Sr^g ^E5 tl^ol-^ §9- ^ MaiOlE ^^g^S S $99 AF 

OlOll g^ T^WKWiaCH, §E1 DHxIl 2!$°J g^ Sr^T^h)^ §°ISa. 01 1979^011 

oHQg-^. g5AKMc6raw-Hill Book Co.)2J T^J}^ ^0(.a. ±ME|Ei(V.L. Streeter)2}- 01. HI. 
ilEKE.B. Wyrie)S! SSI ^tH( 'Fluid Mechanics') lOlfiilOjAIOilAI tHIMir0|21 §£J-^011 2\U g21&Q. 

a^- ^s.sy 21?^ :2{^g ^S7i 2Ei!x-ii2j a^dM^cH, ^ysj sy^i a:?)£h 
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Mm Al^^ ^o\) 

01 M^Er j^i^wiAi mEi §j\ ^^m m^t[7\ ?itH nei-tisi 

ARm ^£s: HHgHCT a/^E^ ^'■sa^^ iocra(4inch) ^^yy iy-^JAI 

2iQ. l5Bt°] Htl9 ?im37H^ 3.&m(l .Binch) S 2;H(S^a 5^^)^ ^ 

Bl LH2j §y\ ^EM ^getSQ! Ahe&CK LHS 9. 53mm (3/8 inch) S 1 .4in (55 Inches) SOI 

°j *fe^S(Nalgene)' PE A^gBM ^21^ ^^7\m\mH\^^ ^il^rMSCFoxboro, MA)2J 

aS(Foxboro)Ah2j •□la'(Mirah)* 1B2]S giSCK AIS SSbH^ SMOfl LH 

3 19min(3/4inch) SI gOI 1 .35m(53inches)2J 'y^KNalgene)' PVC ^Mg mn IStHS ^?l*!a. 80ppm 

y^ei M^e? ars as ^^(hiai ois^ §Ei°i ^schi Ahs&a. i^eii ar^ 34Q«fi°j 

M^eS-s MH1 LHMA1 30cin(n.8lnches)2J ^01^ S"^^ IE ^^g:?! (30x1 Bmm) Oil Ai g^^A|?1A| 

4§SSa. ^-^IX-il M^e«^ ISHl SEOi 2 ^^^21 HAiEI^J 9^ AlgOil ^Ixlti" 6.3mm(0.25inc 

h)^ ^EiEi^i MA^^c^. :£Ein:ib^ ^^^s^ MA^ ^ yiy Eiioi^s stf^^iQ. 

XII^E^ Ills 2 8dppm°i 3^t^ ^'"M ^A|*]CK 111^ XH^ti- 2^S(HI^ 2ICH ^£{H1 

mT^iLm '^B Ai^ras s^q. moiEh^ 'disk ^^ym 3i^> m 

OlEf =g Sa DL-3200(tT^? ^l^Ei (Rochester, NY)2J M^^J^^AKMetrosonics, lnc.)]l A|-g5^ 

01 5^^et lo^ej -ir?Hy ^^ssq. stu^ olSFL^ s^ei! s:?i7i- aii^s 

CK rtd|S=^g ati- 1^3(Fluke) 21 Qim Alg^KB ^^DllAI SAISQ. 

^' Q\E^ §E12| ^S(rpin)^ M^EIQ^ EHKLargo. FL)2J O^Oil^AKAinetek, lnc)2i ^^MSMri^S^S 
(stroboscope); 1000# A^g§fO^ ^SSCIK 

SBIIflteb Thickness) 

DIHAI- n 2:71 Cmi ^EIH, DiA^SA^I^? OJS(Athol. MA)2J :^Eiiai^AKStarrett) 

ai 721Bi Af^^lOI ^gSQ. 

SEH mmm m?> g^i 

S§(mVhr): = ((i,/(i): X 100 

Qi= A'l Aff^tdi nm mm siFt^^g 
PERM X a^ ; 

oi:7iAj PERMi o^EHa^ aoi seisch 

Oi:7|AI/. S!! MMdiasi iEHaSS oj**- Sy\ AIAI ^e^lOHHISjAKAmetek. lnc)2J ^Ega^^o 

^(stroboscope), : Sa lOOO^S SS^ rpcns]^S EIS SI(^^mO| 7ISi!)g ^rSAI^IH, 
Sfe A»M CHtr 5123: ^atHI CHS§fe il^AIEI^ §^7||[G|Lil^E^^ Ail^jM m 

(St; Paul, MN)2i. ElOflAaAkTSL, Inc)^ 31 'dl^llH lE1r^i(Velocicalc Plus) ]l A^^e[01ly^Hl 

A1°| §71 ^5Et3S2j.aGlEt' S3)M l§eh:il. ^71 ^a£h B9^1 S^IOl M T^Lm 

01 ^sacK 

iEi DH13P ^aiS:25 2ltB Qo^ °§°]-(bare) EIS MEilOlE ^EUSOI §Ei DHaiQIi 

^•■^ SaiSS^ iSSIIS 2S Xll2loH3 Qp.^gOil AI^S! M^Ej- IFSM Ahg^tOI ^g^CK 

ot§^ Eia f aiGiH-^^Hj.sEi mn^ perms c^M^# AFe^i-oi. isaa. 

PERM = (iEaiqi^ X PO/Pr 

ois^ Eis gadiEsi: sEi dh*iim 7»is p;b che Ahseioi th^^sd. 

P.= F,/§Ei 

0j7|A|> ^{Oi! 7ieHS tJ FuS T»/(2/3)R ^gfl-QL 

Q17IA1. T„s fe^aoin: rs siei^ s^soiq. oi THi^s 5|0iiA-i2^ 

(prof ile)>mi^ SOIII MSIOIE -JSEKHIAIS SlCH^i 4'-^^^»-0|Il. S1E1 ^^2^ 2/3 AlSOil ^tJOl 
^^uHAIJl, S3 T.,g ^S7lfll AJga 371 SEHOll LWtl £H/2W°J blSVEl Tlli+S E1M M 

aioiE ^Ei M2i sHaf E-ia MaioiE =Eiia°h2i sa wis th^m-i 4^ aci-. 

^§7|2i 0|§^ .§E1 DHSQBj S(HI ^^m^ Pb^ Eifi ^l! M^IOIE^^Ei ^E1 DHxil^ AF^ 

^E1 ^a,7l^( Automated Filter Tester apparatus )S TSI ai 8110 [EIQII^IAKTSL IncJlOii ^IxlAI 

E1M MEIIOlEOil CH*]- THiTS HIMO«| 1/8)01! ^^H. S5 71 

:?fl g^^S Pb 2fS ^OiAl ggSCK 
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^^21 ^S(1EST dWIEUMTIONS) 

±^ Em n 

js^ F4M 1!!^ S3 gaiOIS 2! ^^^O. 9cm P^B SEiieiCIOHU? ^S^S 

(Princeton, Ifs AH Hansen Corporat ion)2J ?;il090SF 102)21 2E1^ J!l _p_BilOIE2JJ^^^ 



1? ^2^31 i\li#ir^''ef ^s"^^^^^^ 01^ 5^Ei si^^bioi^ g| 

(Wheeling, IL)ej HaitllM ?hESEAK Crescent Cardboard Co.)°i 1.2fnm SjS. 666)^^ 

^Erxa^isa-. i^SS 6.35cm2J ^Ol. 14.3cm°l 21^ 10.8X5.7cm^ ^^R^?^'5/. 

•iaM°ri^ ^^^^ ariilVsoiQ. ay^^ ^^^^^ m ^aioiE^ af^^ ^eiis sym 4t^o^^ 8?h 

°1 OI^S EMEU (dovetail slots)! 1.9cm2J &^OIh ^'fS^^ Ji?x.^1 

igif XIXI fiSi 3l^r5.lcmX 5.7cm(2in.X 2.25in.)Hj ^EIISS PVC MEh^^i^^S «RS 
CK SbiSI 9-3^ 2ig0l McmOICK S!^ ^E7h MEIH aEi°l ±U\7[ 

HVAC 

r>» Sli^F^ ^1°) iiiSIb 5EAI-2J ' EF^&1^( Taurus) '^^El XHTIEIH S ^ 

i saw S3ai5. iscm sig, isobra goi°i hvac Ai^^ei^ a^^oi! tsi i^i s 

^TllfniLiiiB^ A-Hei^ M(St. Paul. MN)2| EjCHI^lAKTSL, lnc)B| SI 'HI^AIIH SEH^ 

01 ^i^ci*^ :?^si£i opia ^^^m ^IoH Afg^a. g^t^ |2 hvac ai^^^ 3^ 

3h xiiTitiJi s.^swi °KHi m^ 371s ^7^01 i^^tioi ^^sck h 

EicHi ^?j;qEs asa M^^^ m^w s^aa. oiEitn a^a oiSAf s s^oa 

6$B 70 

70 g/m^ :?IB-ggfl 5;>^ si 0H^^I[□IL1liE^^ AIISM S(St. Paul, MN)2J a»i 

AI-21 §71 SEi OH at (Mr Filter Media Type) eSB70 ElMEIMCFILTRETE)' ] 

^aiE Qll^fConwed F) 

i£j ^§^2:5 a^ ¥=ra s-gois iy-^ :'Ha^ dhai as wioism s^'-aiixHn ^2 62- 

4437-4930-434-7037-4444"0O!^ 3^^ Am 77(sijper 77)' ^^BilOJ S^^^il ]a^#£litf^|?l!^ AR 
SirOlLil^EI^^ OmailgE|:d^(Minneapolis, MN)°J 59|E AKConwed Corp.)lHIAi US XIIS ^2 XN-2330 
o] E9IE E^eJ(Conwed Fine)15i °»901l 7!-^K)l 3i!a ^01 eaiOKHi jasy^l &^^aOI 

Ai StiiaQK MBh:::^^ OHAIQil ^SOiBJ S*^a SS^F^I ^301 SOII J.^g pi*H 

^lUei^^ DHaife ef .300g/m» gE°J ET^t ^gOIM t^^Hl 714m»/h/m» °| i^-^Q. 

aonjc aifConwed U 

lE!^Sl?lJ7r ARj- DHAI il[e§IIEAF2J ?:ilg S2 XN-3355°! BISS S9IE S^(Conwed Low)]Ojl fj 

1^1 Sf# soil OH A! IS (HIi ^HHI CH^H 7l#tt blfi^ &0I 

^diatK ^aeS! S4: DHai^ 300g/m* SE2J ^± ^?50IM IJSSI-Il l,061mVh/m» °J^S|-SM 

^gJIE iaifConwed Wj 

MEI^SSa^j -AhS^ OHAI g|[5§JIEAKCorF«ed Corp.)°i XN-62702J ^SIIE El^i (Corr^fed 

ESA 

SEI^aS- SOISf ^ 40te/m* §E2J ^SOIg tJ-^oHl 2.798mVh/m^ °| ^]lhSI3MA|-2J ISS ' 
alMEIE(FITRETE)' .S7I SE1 DHilKAIr Filter Media), E-^(Type E)l# 6SB30S 73l^^£101 e:i:7l' 
^33 11. 

PlE-lffllA(lnterinass) 

^ 300g/m* §E2] ei. ^goiM t^^mH 869mVh/m^ 2J ^]i^^g LtOlB^I CH2,^^! DHAI^ 

s§a Gias.^ ais sss esiiE &i ssa aonA-i Ai-ea ssa^ ^AishQ. 

Mail ^^:d^^Eif Molded Carbon Fi Iters) 
'0|=A|(MDvirig)- m 'JlS^t^ (Static)' Um 

Sm^^S MSa SEIH 66 16X35 ^± SgOI(7EhEflO|AfS^E1 7|-g)M AhgoHl SSOllAi US. 
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El^ 01^ m\ X«5>332,4263:[^^S7;i^ ^(Tang)S](Hl 71^^ Um ^± SXf SOIEI^^EI SHIS 

CK laa ^Ei^ s» goteii 7\Em s^^^s 27h^ 2- 

g m^W nHU(paeklng)§a gEl gai^ 2g(SE|h:0|? OhOI?HE(Blue Island. 11)^1 

Mm a S7IM(Blue M Electric Company)]CHl 175X5 t^ AI^H §E ^hg^fOI ,^^2^, ^SJ^^J 

lief &^ gOlEI ^S|a (213 1 1.5cm X LH29.5cm X SOI 5.3cm)^ MES¥Ei ^»20l 

o.64craOiii ^i^Ho^ ^sa ??i5 5^3Wi oi^s ^'^Hj sm^ 1E1M st.^ s§s 

t>^^AI?i;'l ^tB 1E12J WoB ElEIOl ^EiOllAi ^ 12^^ ^HS" AnHh 12J80nn7h/m»(666cf id/f t" 

)^aiO|7^ ^HHSS ^fi^tTD. ^901 HIS ^Oil SE121 °f 8?gO|[:K 

CH 7H^ Al^ bliS 

gjg^og g^Ej Eh-t ^^5^0^ ^^ai lEiej H7I7I- ilS 12.5cm X LHS 10.5cm X ^01 5.3cin 

OIEfe 31S^ ?SI2|3iHIS ^mi: 'Ojg^i^ (moving)" CH HS^-^Cstat lc)'2J d|i^2^ gS^fCK 

mE{ ^mUFilter Assembly) 




^g?JfPleatedY ilH 91^51X1 

ARI« SE1 S2| 5!3, .5g2J SOI S ^S2| 5g£(HI CCEF E'EI OHSII^ S^sti" SOI 

m MStm BD\)^ mm mm^MSi Efa^:^:^?l XiaHIOilxKRabotsky 6mbH)A^°J] E[^^±9\ 
AFg^lOt ^SSQ. ^^H^ ?Sth ^^^£5 ^M2J SS^hE^ A|3(jlg) 

Oil ^\mm 2 S^^ UAh[Gim±EF^ M(St. Paul. MN)^ CHIxl.bll SEiAKH.B. Fuller 

£o.)2\ '^eg H(Strir>g King)")^ 3 ^i-^S IIS^E^ i^flBM :7eiEi ^^^IQ. OI^EIOl 

¥13:1^^^^^ §1 Si^j^^u (££^> *s ^ 4^£]aii) ^m^ s^^s Si'-e^ 

^AhsjQ^. ^soj =gg .^g ^S^Ei XilTlEIH, ?M21 ^g£l ^SS aWSM 

ngei-^ 3^ LH^ i^e^Ei 3s^^e^ Ai^a^ 2 ^§21 uais sssi- 

y\ itJ-sjEik. y\B 27h°i id::^Ei5h iei°j a^^a S7;i 

§|-:?| ?|§H S^i-TaiM AFgi^fOI 1E1 SI ^f^OII ?M §E1 £I3 

^SSWI ?tl^e flISSPI ^M(tact) ^51(sllt)0i| a^^^S "d^^Ua. 

Oil 

DHi^ ?2h«Hi :?feosAi, ^7^xl dhsi^i ffliTi mtmy\ Al^^ Ahg^i- 

01 ^AhSilK (-S^th) 7:1 g S4^ DHSIM ±^ Eia 1!!^ ^••^ LHS OHHEI^ ^01^ y\ 
:?01l #g 29GdrpmSS SiaSfEK □|E1t^ iAhHj g7| HOIEI^ ilOfl ±7}^^^. 
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012 

mmsi ^2[&m sse^ :?i^2:5ai §s wn\2\ m[ ?oi) ai^m aizm oi 

mm stasia. ^aiE f dhx-ii s ^^e. f/^^e] sEaoi dh^ii^ai Ah^EisiCK ^ 

SBE F DHiflfe 7H s^ri^iii Mmm ^?iiE F mtm s^ei se^^ qiiais ^t^t^^^^ 

ME 5{gaaQ. Eia L«S SE1 DHaiCHI ^7:^^^^ DI?4S:Q. AIS SaICHI ^OI 

s^, STasi S7I ^otj'h sbH LHoii Eaasn, 5?s 2900 rpiD^s gfl2i g7i se:?f 

suEiEiaa. oi.a^i ^itf se qioieis saoii auaoi siQ. 
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7.74 
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' . 0.5 
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6.667 


22.64 


12.76 


'• O.Sjj 
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22.25 
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43.4* 


26.87 




4S 85 


30 99 
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34.$2 




5S ^3 


3S.06 




63 12 


42.5; 


2:C0 


66.63 


45.86 


I JiY 
^ \%>t 


7CJ. 1 6 


42. S4 


2.333 


73.0? 


51 £7 


2,50 


75.S9 


54 61 


2.667 


78.09 


57 20 


2.^83 




59.7S 


3.00 




62.00 


3.167 


R3 K6 


"... 


3.335 




66.29 


3.S<J 




6B.2Q 


:5 667 


S7.94 


69.95 






71.67 


4.00 


90.06 


73.12 


4.167 


00.94 


74.62 


4.333 


'>1.72 


76. ]^ 


4.30 


92.40 


77.39 


«.667 


93.06 


73.56 


4:633 


95.37 


79 70 


5:00 


94.10 


80 75 



013 

i« E1M L"^ iiEi mmsi aa^^ssj i^i^ss/j pgrth &a wj^g saisfs una nm\ 
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51.2 I 
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20.5^ 


54.5 
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53.3 


323.9 
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131.3 


ESA 


30.1 


5&.2 
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.13 9 


63.0 
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OlS DHSISI ^qSj W^^SAi W>\ SsS .AIZe& A-)|s|(S:J| ^01)(Tirte to Cleanup (Vapor 
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1.333 


48.85 38.09 


26.67 


14. 3 f; 


1.50 


54. K 


3D. 09 
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1.667 
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35.46 


18 33 


«.a33 


63 12 50.92 


36.65 


20.24 


2.f>0 


66.63 54.38 


39.38 


22 23 


:2;167 


7() f6 57.89 


42.51 


23 04 


2.333 


7.1 05 60.80 


^5.16 


23.57 


2.50 


75 89 rC3.59 


47.97 


27.49 


.2.667 
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50.2] 


29,00 


2:883 


80 37 6S.7i| 


52 77 


30.45 


3.00 


82 20 i T0.$2 


54 BS 


32.16 


3.167 


%1M 1 72.88 


57 14 
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3.335- 


85 33 


74 83 
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5.50 
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61.03 


36.96 


3.667 
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62.70 


38.32 


:v83? 


69.05 


79 71 


G4.56 


39.69 


'i;oo 
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81.08 


66. 1» 


40.92 


4.167 


9Q.P4 


82.35 


67.74 


42.49 


4:333 


9t.72 


83.42 


09.] 9 


43.57 


4.50 


92.40 


84.56 


70.66 


44.80 


4.667 


93 .fill 


B5.55 


71.93 


46.07 


4.833 


93.57 


86,50 


73.20 


47.24 


1 . sida 


-94 JO 


87.37 


74.35 


48.37 



□lu EiM asj ^qioi sm^oii e?4iE F mtm s^oi v^^m ^Mm^ s? 
s oiif sisMQi omtr gcHSj ^/g4i srs §5i§ 4= aeoi sj^^q. 

015 

2:£aE|M HVAC (AutoiBotjye HVAC) Al^ ^EHM ^^fOI ^ 1E1 Stf 

g^S §Ei [12.38 cm5J 212, 10.48 cfn°| LH3 5! 5.4 cm^J feOlM 3|-:n, 2^=! bfSI- gOI m 

Still, iAia §Et,DH^!i^^E1. °«OiA|Il ^^^^ ^OI7f 10 mrdOjH 6 mm°J Z^^M 557H°I 
(Pleat )S m5! 6SB70 DISJAI- ^EiSK 20X2] 7H^^ ^S^l-^^ (4^:?! lEi 

2f €g*H ^El ^Z^°J) DHx^lg g5KS ^^i^m GSB7G DlijAI- gE12K ^'^ 6SB-30 ?I|M 

21- Ef^ -fei^J [EIILIIAI^ #E ^133 (Old Hickory. TN)2j EIDilOIAKReemay, lnc.)S^E1 y^^t^ ^ 
SSH MEKHI^EilS .9j|MJ EIDlfOl 2004 $||^ Aj-OIQil ^''SS [?|E1&ilE|AKKuraray. lnc.)^^E1 "Si^ 

^Stl-si 53^711 aXK400g/mOM ^^5] ^EiBilEI 7400-BNH^ 01^012 ^t.' 

l'E12h ;i3S ?>A| l^a aC}|E|2J ^g!Qi2K Ogsj) m\ §Q S^(HI CHt."- 12 %21 7HS- 
S^S^SoK^ (5!30| 6.4'mire!) n^ag 84?H 90iE|2j ^si[:-j2K (□ gj:^ 

3* JfliisHlfe 12 X°l THS- 1E12^ SA|^^7^| Dl^ii!) Sx-jj mE\ S^Oil CH*i- 20 %2j 
m& S^l aSoE^ (^201 7.5 mrftOi) ^Sg 907H 893 SCHE|2| ^'aiQg SsftHIK 

(20^ .:'Hi>^ S^^) ni^e GSB70 SEI^. 4arf& 5 mae!) 9?H2| gg^ :?aO| 

2^Ai 6SB70 DHaiQil ^SEIH ?M ilBMOl #^0| Ofc! SII2r&Hl^, #S >5B ^EiSI- A|^&^ 

2t2f2| i!E1 tI^S J^MSEIM HVAC^EH Am §7:l[2.^3 CHAI Sy(full dash unit)]Oij S^^EIJI, 
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s s.m aAis asoiiAi ^m^^- M^^m sy\ as*H sfs sgrmi ira i§t!0. a 
SE1 ^soji mtr s:?! oioieis aaoii mueioi aa. 



•^•71 Pr^^ ql nil -|'.<- 
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I BO 


23 3 


335 




20H f83;S 






540 



g£J ^71 S§ WSOil ^§512! ^%fm SliS 50AI HVAC M±^m Aim'U 4= 2(= 31S aoj5 
016 

a^fe^s:?! § lh^oii ^ixitian, hvac 4.5 lhts 9 voiiai 
srstiaGh lEi 4,^t.Ks:»i s§ Bia ^s) Hlft^ aoi ^^EisiQh. 

PJgiill lEI ^FMEIXI^ ^ soil S!S &^^a21L^. Hgil' §E1^ 2r=AIM ^S:?! gOil S 

1 a^OilA+Si gPI ^£ aiOIEil I 9011 LIEhyjCK 
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4.167 
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6.43 


10.65 


4.333 
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s ^71 a^i .oh°g# 5t,^f^ oi^ s-xioii siOiAi. 

5I0IS 2?H5i tl^ilfe 0ie'4^Ei-g g7| 01^ ll!OI 4^171 gl?! E]^ ^ AfdlOil 
ohJl, -fe^^l tlSlof^ 01^ 4^E^0| a^2F AWIOilAI ^§21- ISixhSl^n §71 

Oil bIM S:?! M9(HIA1 ^i-CH^IH^ USTS ««oHI, ^^71 S7| 01^ sjOiE o^U2| §4^ gEI S^r 
SEiS EH 

311 3fe 01^ 

SI1?>^()fl SIOIAI, 5!0)S §4: §E1 §EiS S^H SOI W)\ 4= 2i 

tfe 540)S SK_F°I #^2K ^WE 5fLfSi °^ iHaM SSo^^ ^01£ § 

UBl^ ^OjE 5fUH| lEISg §Eig ^Hiem. ^OIE srlUei ^J-^^ I'EISS 

oig 4^^2^ g^*^ aa^s ccFa as^m, ^^^^ ieis^ s7i oi* 3!g ^'^sj s 
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S2J OB ^sss lEH £.±^ i*a ^^'siTi a# is^s sfe s^i oi^ §«. 
= sy\ ois ais 3t»«f= as ^sas «j= 

SI42fOI| SlCH/d, 0IS SiS H EraSI SJCHE g^S 9IIHI SEt Sig SSSfe 3!s ^SSS 

S7I gi.# .. 

firfcg ?>= 2^ sgog o|^ 

fliit^oii 2^o^Af, S7I ss^ beis m ^imti s a^ton sjsi s^tfe iigas sh 
avsHH acHAi, eiatj- a a^:^ sei aiei sEiasi a^ ^sas ofe s:?! ois s*!. 

9 

01$, StI . 
3%>^ 10 

:^ii2g^oii sfCH/d, &ii ^sas s:7i oi# ^n. 

^lllt.^Oil aCHAi,, HEI ai^ I! Ba^joi SSSSaS SJOIE 0.02orfe! S7I S# SSS 5«}SI~ 

as ;§3as .#>fe 01$ ^jid. 

3^ 12 
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